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What will be covered in this session

» Create and Setup a Pond Design File

» Explain Grading Criteria and Grading Groups

» Explain Grading Feature Lines and Sites

» Using the Grading Tools design a Retention Pond

» Create a Stage Storage Table
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Creating a Pond Design File

Open Civil 3D 2016 through the FDOT State Kit Shortcut

The image above shows the desktop shortcut and the pinned to taskbar shortcut
Make sure you set your Data Shortcut folder to your desired project before running

the Create File Application. The reason for this is to automatically set the coordinate
zone in the new file.
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Creating a Pond Design File

Click on the FDOT Ribbon and select the Create File Application

Create File (v2015.0.3.6)
Project [ X\E\Projects\220455 -] [sdearmex || > Project: Make sure to select the actual project
Discipline: | ROADWAY - number
FileGroup: Roatway Desin ies °) > Discipline: Roadway
FleTee - > File Group: Roadway Design Files
e Dhch Prom oo Pt Sheet » File Type: Pond Design

Mitigation Areas

Motif File for Plan Sheets

Motif File for Profile Sheets

Plan and Profile Sheets

Plan Sheet |:

_ The Other items will auto populate such as drawing
Pond Cro Sections, Pattem Lines and Shapes 1 . . . . .
-—es - name and which template file the new drawing is being
Froec e created from.
Project Profile Layout
Proposed Design

Proposed Digital Temain Suface Model 4
OupiFie  POPLRDIZéng Click Create/Open to start your new drawing. When
OuputFolder.  oadway\ open select Close.
Tere Fhtmastr e
Template Path:  data/templates/
Coordinale System:
Close
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Preparing necessary data to start grading

The PDPLRDXX.dwg will need data referenced into it before we start our design. For
Xreferences we will need the DSGNRD and RWDTRD drawing files.

For Data References we will need the Existing Surface to grade off of.

Using the built in Layer Filters click on the Misc and Scratch filter and select any Miscellaneous
layer to make it current.

Filters “ 5. Name 0... Fre.. Color  Linetype

= = Al Miscellaneous 1 red Col
ied All non-Xref Layers Miscellaneous0

f&@ All Used Layers

blue Col

& Drafting Elements
©
B & Standards
& Text
B B Kref
I XReferences

=i - - - -8 -8 - -5 -
[
H'J ='J ='J ='J ='J ='J H'J ='J ='J :

Now we can offset temporary line work from the RWDTRD Xref file.
Near the intersection Offset the ROW 80’, this will be the bottom of the pond.
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Creating a Feature Line

The drawing should look like image below.

Using the AutoCAD fillet command with a
radius of 10’, fillet the three corners of the
blue lines.

You should have a single polyline with fillets
on the corners now.

On the Home Ribbon select the Feature Line pull down and select Create feature Lines from
Objects Create from objects

ata &) Parcel - 'j:::: Alignment tersection)
!;_-eaum T Progfw\e = y . . .
© Jie e i i Pay attention to the command line since a lot of back and forth

interaction is needed. Pick the blue polyline

S— "+~ CREATEFEATURELINES

reates fea

= Select lines, arcs, polylines or 3d pelylines to convert to feature lines or [Xref]:
Create

nk M l‘zj' Create Feature Lines from Objects

+1
+/ Create Feature Line from Stepped Offset
Pre”

2@667 —— -
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Creating a Feature Line

When you select the polyline the Create Feature Lines dialog box opens

- ki
s Create Feature Lines o u s i Poopertes - Poed Desige L |6
Site: [irlormaton | Gemsiny | bessberrg |
] Pond Design - mﬁ Fond esn

MName

| Feature <[Mext Counter{CF)

I —
Selectto Create a

o New Site
| Style

&y _Generic Featurs - ﬂ

Layer

@ Breakline_dp ‘
() Use current layer ) ) ) )

(7 Use selected entity layer

Select the New Site button to launch the New Site Dialog box.
Name the new site Pond Design and the description Pond Design

Conversion options

e First Iteration. Select OK.
Assign elevations
[ weed points Make sure your Create Feature Lines dialog matches the diagram at

left. Select OK.

2] Tip: You can have multiple sites for a pond grading and it they will
not interact with one another. Once a final design is complete you

can extract the surface to paste into the finished surface.
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Creating a Feature Line

Since the Assign elevation toggle was selected in the previous box an Assign Elevations dialog
box opens. Toggle on the Elevation and set it to 25’ like shown below. Select OK.
FA. Assign Elevations Mj

Options

(@) Elevation: 25
From gradings
() From surface
(5 Bxisting GND !

Inzert intermediate grade break points

[ 0K J [ Cancel ] ’ Help

Notice the Blue polyline is erased and a Green Feature Line takes
its place, that is because the erase entities was toggled on when
the feature line was created.

If you select the feature line notice the contextual ribbon which is
along the top with different editing tools specifically for feature
lines.

?? dy Add to Surface as Breakline + X + = [ I X I R M & Grading Creation Tools
2] - +A4 +a - +—® +® : :
Feature Line Edit Edit Insert PI Delete P1 . " Elevation Insert Elevation Delete Elevation : Drive  Quick

Properties u Geometry Elevations E_';A_T Apply Feature Line Styles LT Editor Point Point v g Profile

B Apply Feature Line Names s Create Surface

Modify = Edit Geometry Edit Elevations Analyze Launch Pad
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Grading Creation Toolbar

On the Home Ribbon select the grading pull-down > Grading Creation Tools

#, £ oA
.-"lj Parcel ~ Alignment

Review the image below for a description of all the grading tools
that reside on the toolbar.

% |
ﬁ Grading Creation Tools 'gn

M (- e Tip: You can always re open this toolbar by selecting your gradings
Create Grading Infi
~ i and right clicking > and select the edit options.
[ﬁ.J Create Grading Group

Sets the Grading
Layer

Grading Group
Creation tools

Grading Group

Grading &
Editing tools

Elevation Editor

Sets the Surface
to grade from

Grading

Grading Criteria
o Volume tools

Editing tools

Sets the Current
Grading Group

Grading Group &
Grading
Properties

EIL,

B - 00 B8 S e

ace: Exi GMD

athgg Creftion Tools
= & B2 [T Standard

Group

i

‘G mm Ee|

+ Grading Velume Toals

Sets the Current

Shows the B s-0-0- @ BEe-6- B

Grading Criteria Current Grading S Cresteblew (& ¥ Create Grading §&>  Create Detached Surface
to use Criteria in use [ Copy Current Selection (8 Copy CrasteGrading

¥ v Edit Cumrent Selection @ Create Transition _

B2 Pickfrom Drawing (B  Create Infil [@a ~- EBE| B EE

B3  Delete Grading
[ Change Grading Group

(5> « Edit Grading ‘
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Grading Criteria & Grading Groups

Set the Grading Criteria to the FDOT Grading Set

Grading Creation Tools

[@] @' = | ﬁi @,2_1 Slope Distance - E

A Select a Criteria Set

(3 FDOT Grading Set
FDOT Grading Set

K
A
Ex
4

o 2_1 Slope Distance : H i i i

Al - The Grading Criteria pull down is now populated with preset
S e criterias that you can add to your grading group.
~{"xx 4_1 Slope Distance
~{'ex 4_1Slope Relative
~{ex 4_1 Slope to Surface

{3 5_1 Siope Distance What are Grading Criterias?

~{'ex 5_15lope Relative

~{'ex 5_1 Slope to Surface Grading Creation Tools : : : @m
B ST e — SR AT MY T h
mp O 2 0P& The Lock symbols represent

~{mx 6_1Slope to Surface Parameter | Value | Lock

whether or not you need to enter

{ ‘w3 B_1 Slope Dista Gradi j |
¥ 5|:E: Aot 5 Groding Hethod _ user input on the command line.
.7 8.1 Slope to Surface Lot Deance a Meaning that in this example the
" P Z::.e 3 user can enter in a different
oy on jope H '
= gm; Projection . distance other than the default 1. If
Format Slope it locked it means that value is
Slope 2001 a Exed_ You cad unlock and edit
El Conflict Resolution owever.
Interior Comer Overlap Use Average Slope a
Style:
[y FOOT - :
Group: Surface: Existing GND A

Criterias can be set to grade at a Distance, Depth Elevation, or to a

surface 2016 /[\_/
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Grading Criteria & Grading Groups

Set the Grading Criteria to the FDOT Grading Set and set criteria to 6_1 Slope Relative

Grading Creation Tools

B & & |

A @, 2_1 Slope Distance

-

iy Select a Criteria Set

(%2 FDOT Grading Set
(] FDOT Grading Set

A
k7 Standard Set

When you click on Set Grading Group [&] The Grading Group

dialog opens

r Y
i Create Grading Group u
MName:
Pond Cne
Description:

Pond One Design

Automatic surface creation
Use the Group Name
Surface style:

Tessellation spacing:
10,00

Tessellation angle:

ﬁ% Contours Major 5" Minor 1°

- [

003=00' 00"
Volume base surface

(& Bxsting GND - &
I OK | [ Cancel ] [ Help

]

Fill in information to match the image at left.

Note that we are creating a new surface as we are
grading and using a proposed surface style. We are
also setting the base surface to calculate
earthwork volumes from.

r N
A Create Surface =5
Type: Surface layer:
[TLN surface '] o™
Properties | Value
E Information
Name Pond One
Description Description
Style Contours Major 5' Minor 1
Render Material Global

@ Selecting OK will reate a new surface which will appear in the list of surfaces in Prospector. J
i OK ] [ Cancel ] [ Help B 20’6 /‘
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Grading Criteria & Grading Groups

Now the Grading Creation Toolbar updates to she both the current Group and Surface

Grading Creation Tools (O
D & £ | Ga (5 6.1 Sope Relaiive B -0 BE G| Y

Group: Pond One Surface: Existing GND

Now select the Create Grading -s ., icon to start the grading
process

Again pay attention to the command line for needed feedback
from you. I #_| = CREATEGRADING Select the feature:

Select the Feature Line you created > Pick outside of feature line
for side of grading, since the feature line will be the bottom of
pond

Press enter to select yes for grading on all sides of the featureline

For Relative Elevation we want to go up 6’, so enter 6. The default
is going down 6’

A
_ =~ CREATEGRADING Relative Elevation <-6.88">:: E|

Hit enter again and your first grading appears with the surface
contours
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Grading Criteria & Grading Groups

Change the Criteria to Maintenance Berm and select the feature line that is at the outside

(top) of the pond
Grading Creation Tools (570 et
[Q] O £ C“F G,. Mairtenance Berm - |El Cj* v [ ~ | [@ B [[‘ ¥

Group: Pond One Surface: Existing GND

Again looking at the command line make changes as needed or
except the default and press enter.

Change the criteria to 6_1Slope to Surface to tie the pond into the
existing ground surface.

The drawing should now look like image
at left.

The green diamonds on the pond
represent grips for each of the grading
criterias. To edit an individual criteria
select the grip and either right click and
edit or make the selection on the
contextual ribbon.




Adding Contour Labels

Click on the Annotate Ribbon > Add Labels > Surface > Contour - Multiple

= .5.4,..5.1 Civil 3D
Home Insert = Annotate  Modify  Analyze View Manage Output
Q - ﬂ 85 & FDOT
i Find text e
PPEEEN Add | Muttiline Dimension
Labels ™ Tables Tet ~ I 00756 -

Surface % Add Surface Labels
Figure % Slope
Parcel % Spot Elevation

Feature Line % Spot Elevations on Grid

Alignment % Contour - Single

% Add/Edit Profile Labels % Contour - Multiple 4

% Add Intersection Label % Contour - Multiple at IntenGELEE

Creates
Catchment

Pipe Network

Pressure Network

The command line now asks for the surface to label. Press
Enter to choose from the list.

> 40 ‘T - ADDCONTOURLABELING Select a surface <or press enter key to select from list>:

Select Pond One from the List > Press OK.

r

i Select a Surface

EE)

Mame Description
@Exisﬁng GHND Description
5, Pond One Description
OK ] [ Cancel ] [ Help

B4 % - ADDCONTOURLABELING Specify first point or [Objects]:

the pond as diagram shows. Left
Click and the labels are placed.

Existil
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Editing Contour Labels

Clicking on a contour brings up a blue line with grips. As shown below.

Surface Contour Label Group

Labels

Display Contour Label Line

Display o
Surface Contour Label Style User-de...
General

True Color

Hyperlink

General

Surface

You can edit the location of the labels by grip moving the line
to stretch it from either end. You can even copy it to another
location of the pond and the labels will place automatically.

Once you hit escape the blue line disappears and it will also not
print.

Click on a contour again > Right Click > Properties

False
From Label Style

o From here you can control if the Contour Label Line is visible
FDOT Proposed Mo or not (Default is set to False Visibility)

FDOT Proposed Minor

E;',;";B___mgMaim You can also control if you want just the minor or major labels
' to display. You can even change the display style. The default
style has a text mask on the labels to make the contour line

appear broken.

ByLayer

Pond One
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Grading Infills

Window from right to left and select the entire pond. Make sure to only get the pond in the
selection window > Right Click > Object Viewer.

Rotate the pond in object viewer to view it in 3D. Notice there is a visible hole in the bottom
of the pond. We need to add a grading Infill. Close Object Viewer and select the Home
Ribbon.

£ Grading - 5§ Corrido
. . . . ﬁ. Grading Creation Tools
Click Grading > Create Grading Infill

i, Create Grading Infill

Select the Bottom of the pond > You will see the inside Feature Line Highlight > Left Click > A

Green Grip is now visible in the bottom of the pond.
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Grading Infills

Now repeat the steps previously with Object Viewer to look at the pond in 3D. The pond is
now complete. Close Object Viewer.

Select any of the Green Diamond Grips and from the Contextual ribbon select Grading Volume

This will show you the current

Grading

2 Grading Volume Tools _ M Earthwork Quantity for the pond. If you
D[] Orwrecor Oseetn M|SH 10 |G had different Iterations of your pond
e — arsmaTd you could switch to different groups.

”‘“"""Cut - — S— You can also Raise or Lower the surface
1 |e72cuvd 135cu. ¥e. Cuts 8606 Cu. Y. a set amount to update the Quantity.

You can even select balance site to
generate a net o Cut and Fill

: 2016 |——
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Grading Edits

Lets say you want to change the Height of the pond to 8’. Select the Green Grip that
represents the 6:1Slope > (Right Click or Ribbon) Edit Grading > Change the 6 to 8 > Press the

Green Check to close.

2] S
Iy i& Criteria: |6_1 Slope Relative =
[*¥)
on
Parameter | Value =
B Grading Method &
Target Relative Elevation
Relative Hevation g [T
Projection Slope
= Slope Projection
Format Slope
Slope 6.00:1
= Conflict Resolution
Interior Comer Overap Use Average Slope
<
=
e
o
| A ]
an

Notice how the Pond Surface updated all of the other connected gradings. Any edit or change
you enter gets dynamically updated.
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Group Properties

Repeat GRADINGGROUPPROPERTIES

RecentInput

3

Isolate Objects

Clipboard

Basic Modify Tools
Display Order

3
3
3
3

[E]Properties...

g Quick Select...

Move to Site...
CopytoSite...

Grading Editor..
Delete Grading...

Edit Grading Style..
Grading Properties...

Grading Group Properties...

[E} Object Viewer...

Select Similar

Grading Edits

To see more Information about your design Select any Green Grip > Right Click > Grading

-
M Grading Group Properties - Pond One

Information IPropemes I

Name:
Pond One

Description:
Pond One Design

Automatic Surface Creation

Pond One

Tessellation spacing:
10.00°

Tessellation angle:
003°00' 007
Volume Base Surface

£ Bxisting GND

The Information tab notes the name of the group and
surface used.

Tip: If you forget to create a Grading without
Automatically creating the surface this is where you
would toggle the surface option on afterwards. The
Surface dialog will open when selected.

The Properties Tab gives you information on the
number of Gradings used in the group, The Criteria in
the order used, The Target Surface, & the Stylesin
use.

The Earthwork Quantity is also displayed.

F hl
i Grading Group Properties - Pond One E@g
Information | Properties |
Property Value Criteria Used Count
Gradings 4 6_15Slope Relative 1
Grading Group Surface Pond One Maintenance Berm 1
Base Surface Existing GND 6_15lope to Surface 1
Cut Volume 6692 Cu. Yd.
Fill Volume 1351 Cu. Yd.
Met Volume Cut: 5341 Cu. Yd.
Styles Used Count
FDOT 4
Target Surfaces
Existing GND
OK. ] [ Cancel ] [ Apply ] [ Help
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Feature Line Edits

Zoom into the North Western Side of the pond as shown below. You will edit the Feature Line

Radius.

. ... ﬂ%hddtoSurfaceasE‘-reakline 'l' x I g, 1 T+

J
Feature le:
Properties
[ A Edit Feature Line Curve &r

Radius: | 15|
Length: | 25.59"

Chord: | 19,19
Tangent: | 33.97

[ OK ]’Cancel ” Apply H Help ]

Select the Green Feature Line, notice the Contextual Ribbon
that appears on top.

Select the Edit Curve Icon.

Tip: Hover over the icons to get a tool tip of what each
function does

J

L1 Apply Feature Line Names = = Y 5 ) = . . ;.-1
Edit Insert P1 Delete PI . Elevation Insert Elevation Delete Elevation

Geometry Elevations + Apply Feature Line Styles cot o Editor Point Point +'+. +1'+

The Edlt Feature Line Curve Dlalog opens allowing you to change the Radius.
Change it to 15. Press OK. You see the curve update and the command is still
active awaiting to edit another curve.

Press Enter to Exit and the pond will update with the new radius at the bottom
of the pond. -
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Stage Storage Table

&

PR . . ‘2 Edit in Storm and Sanitary Analysis
Visibility  Drive Interference
Check Check

The Stage Storage Dialog box opens

§| @ tamch Siom Seues Fill in the requested information and select Define Basin

¥ Launch Hydrographs
B Launch Express

- N
Stage Storage [E=E=E
Stage Storag Table Details
Report Title:

Pond One Design

Project Name:

The Define Basin from Entities Dialog opens allowing
i you to define the basin from Surface Contours or
| (3] Polylines with Elevations. Window from Right to Left

e to include the contours you want to include.
(©) Conic Approximation
@ Both

8 B
Basin Defirition Options Define Basin from Entities E@g
{?:I e e _—D"r‘m’ Hasin Basin Creation Parameters
(@) Use Manual Contour Data Entry

Basin Name

@) Define Basin from Surface Contours

Stage Storage Volume Table

Cortour Elev... Contour Area... Incremetal Depth ft)  Avg. End Area Incre...  Avg. End Area Cu Conic Incremental V... Conic Cumulative

(7 Define Basin from Folylines

Basin Polyline Layers

« 0.

loadTable | [ SaveTable | [ CreaeRepont || Insert ]

[ Open Export Falder_| | Cancel ] [ Help ] e [ Define H OK ][ Help 20'6 /‘\_/
—
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Stage Storage Table

After Defining the Basin the Stage Storage Dialog has contour data ready to either insert into
the drawing as an AutoCAD Table or you can save the file for importing into an analysis
program

Stage Storage

Stage Storage Table Details
Report Title:

Pond One Design
Project Name:

Basin Description:

Volume Calculation Method

r Data Entry

Stage Storage Volume Table

Contour Blev... Contour Area... Incremetal Depth ff) Avg. End Area inere...  Avg. End AreaCu...  Conic Incremental V... Conie Cumuiative . ~

2500 12090 /A WA ] WA ]

2600 15,069 100 1357 12579 13552 12552

2700 18275 100 16672 2051 16626 0198

2800 21,708 100 19952 50243 19967 50165

2300 25368 100 23538 7781 23515 73630

3000 29256 100 27312 101093 27283 10096%

3100 32370 100 1313 132406 31230 132259

2100 52 000 0 132406 0 132259

3200 37711 100 19117 151523 16225 146484

3200 678 000 0 151523 0 146484

3200 16,086 000 0 151523 0 146484

2200 2279 100 2172 180695 2213 174620

3200 50753 000 0 180695 0 174820

3400 48745 100 51729 232044 51720 226340 -

« »
LoadTable | [ SaveTable | [ CreateReport || Insert )

[ Open Export Folser | | Cancel ] Help

J

STAGE STORAGE TABLE

AVG END
INC. VOL.

DEPT
H

(cu.

CON
.| INC.
(cu.

Ic
VOL .
ft.)

File name: |

Save as type: [ Stage Storage Table (".Aecc55T)

When you insert the Table into the drawing make sure your
current layer is set to Tables_dp.

If the Table contains data that is duplicated or has 0’s in it
you can modify the table like any other AutoCAD table,
simply select the desired cell > Right Click > Delete Row.

Insert Row Above
Insert Row Below
Delete Row

Recent Input

Cell Style

TAL
(cu. ft. )

The Finished Stage Storage Table

Tip: The Table is static, meaning if your pond changes
you will have to recreate the Table.
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